The Fas system is a key regulator of germ cell apoptosis in the testis.
Apoptosis occurs in the testis as an important physiological mechanism to limit the number of germ cells in the seminiferous epithelium. Sertoli cells, which tightly regulate germ cell proliferation and differentiation, are implicated in the control of germ cell apoptosis. Fas (APO-1, CD95), a transmembrane receptor protein, transmits an apoptotic signal within cells when bound by Fas ligand (FasL). The Fas system has been implicated in immune regulation, including cytotoxic T cell-mediated cytotoxicity, activation-induced suicide of T cells, and control of immune-privileged sites. Here we propose the Fas system as a key regulator of spermatogenesis. In this model, FasL expressed by Sertoli cells initiates the apoptotic death of germ cells expressing Fas. Using immunohistochemistry, we localized Fas to germ cells and FasL to Sertoli cells. The expression of these genes was dramatically up-regulated after exposure to mono-(2-ethylhexyl) phthalate and 2,5-hexanedione, two widely studied Sertoli cell toxicants known to induce germ cell apoptosis. Mouse germ cells in vitro were susceptible to anti-Fas antibody-induced death, and the survival of rat germ cells was increased after disruption of FasL by antisense oligonucleotide treatment. Unlike its expression in other tissues, testicular expression of Fas in the lpr mouse, a spontaneous mutant of the Fas gene, is similar to that in the normal mouse, arguing for the importance of the Fas system in maintaining testicular homeostasis. These data implicate the Sertoli cell in the paracrine control of germ cell output during spermatogenesis by a Fas-mediated pathway.